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A Study on Evaluation Method for Piping Shell Mode Vibration
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ABSTRACT

In a large diameter piping system, high frequency energy can produce excessive noise, high vibration, and failures of
thermo-well, instrumentation, and attached small-bore piping. High frequency energy is generated by flow induced vibration
like vortex shedding in orifices and valves. Once this energy is generated, amplification may occur from acoustical and/or
structural resonances, resulting in high amplitude vibration and noise. At low frequencies, pipe vibration occurs laterally along
the pipe’s length, but at higher frequencies, the pipe shell wall vibrates radially across its cross-section. The simple beam
analogy which is based on the beam mode vibration can not be applied to evaluate shell mode vibration. ASME OM3
recommends that the stress be measured directly by strain gauge and be evaluated according to the fatigue curves of the piping
material. This paper discusses the excitation and amplification mechanism relevant to high frequency energy generation in
piping system, the monitoring method of the shell mode vibration in ASME OM3, the evaluation method generally used in the
industry. Finally this paper presents the stress evaluation of the cavitating venturi down stream piping, where high frequency

shell mode vibrations were observed during the operation.
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Vibration forms for circular cylindrical shells f=Sy_f_ (1)
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A; = Frequency Factor
h = Pipe Wall Thickness, inch
i = Mode Number, 1,2
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V = Vibration Velocity, in/sec, zero to peak
C = Velocity of Sound in Metal(202,284 in/sec for steel)
= Dynamic Strain, in/in
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